Glucose-specific permease of the bacterial phosphotransferase system: phosphorylation and oligomeric structure of the glucose-specific IIGlc-IIIGlc complex of Salmonella typhimurium.
The glucose-specific membrane permease (IIGlc) of the bacterial phosphoenolpyruvate-dependent phosphotransferase system (PTS) mediates active transport and concomitant phosphorylation of glucose. The purified permease has been phosphorylated in vitro and has been isolated (P-IIGlc). A phosphate to protein stoichiometry of between 0.6 and 0.8 has been measured. Phosphoryl transfer from P-IIGlc to glucose has been demonstrated. This process is, however, slow and accompanied by hydrolysis of the phosphoprotein unless IIIGlc, the cytoplasmic phosphoryl carrier protein specific to the glucose permease (IIGlc) of the PTS, is added. Addition of unphosphorylated IIIGlc resulted in rapid formation of glucose 6-phosphate with almost no hydrolysis of P-IIGlc accompanying the process. A complex of IIGlc and IIIGlc could be precipitated from bacterial cell lysates with monoclonal anti-IIGlc immunoglobulin. The molar ratio of IIGlc:IIIGlc in the immunoprecipitate was approximately 1:2. Analytical equilibrium centrifugation as well as chemical cross-linking showed that purified IIGlc itself is a dimer (106 kDa), consisting of two identical subunits. These results suggest that the functional glucose-specific permease complex comprises a membrane-spanning homodimer of IIGlc to which four molecules of IIIGlc are bound on the cytoplasmic face.